Nanoscale magnetic correlations can be found in a variety of material systems, including strongly correlated electron materials, geometrically frustrated magnets, dilute magnetic semiconductors, and magnetic nanoparticles. Our understanding of this type of local magnetism and its role in material properties is challenged by the difficulty of experimentally probing such short-range correlations with conventional techniques, such as traditional neutron diffraction. Short-range magnetic correlations give rise to diffuse scattering rather than sharp Bragg peaks, precluding the use of the usual magnetic Bragg peak analysis commonly applied to materials with long-range magnetic order. Magnetic pair distribution function (mPDF) analysis is a newly developed neutron total scattering method that probes short-range magnetic correlations directly in real space by Fourier transforming magnetic diffuse scattering.
